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The tsunami of 26 December, 2004 will long be remembered for the number of deaths that 
it caused (over 250,000). Although this single incident contributed to the total of four times 
the number of deaths from disaster in comparison with previous years 1, the total number of 
people affected by such events each year is many times higher. Disasters and mass casualty 
situations are becoming more frequent, and are affecting more people1 254 million people 
were affected by disaster in 2003 1, and in 2004 there were 97 major floods recorded, along 
with 75 wind storms (hurricanes) and 28 earthquakes, causing a total of $88 billion in 
damages 1.   
 
Whilst a disaster is typically thought of as a naturally occurring event (such as an earthquake 
or tidal wave), a mass casualty situation may occur from a natural or man-made source (such 
as a mass transportation collision, or industrial fire). In many higher income countries, mass 
casualty situations tend to be referred to as Major Incidents.  Although a standard 
understanding of what constitutes a major incident has not been agreed, with the term 
being interchanged with both mass casualty incident and disaster, for health services a 
major incident may be considered to be:  
 
“any occurrence which presents a serious threat to the health of the community, disruption 
to the service or causes (or is likely to cause) such numbers or types of casualties as to 
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(Major incidents for services other than the Emergency Medical Services (EMS) will not 
affect health providers, and so are not considered in any more detail here.) 
This definition is intentionally broad, to cover incidents from food poisoning outbreaks to 
planning for mass gatherings. However, major incidents are generally regarded as events 
which are unpredictable, sudden and which result in a large number of injured or ill 
casualties presenting to the emergency services over a short period of time.  
The alternative term used is Mass Casualty Incidents (MCI) , loosely described as “the most 
demanding and chaotic events a responder will ever be confronted with”, the ultimate goal 
being to get the greatest number of survivable patients to treatment facilities in the shortest 
amount of time.3 
 
The point at which a major incident occurs is dependent upon the ability of health service 
resources at the time of the incident to cope with the patient workload 4. Major incidents 
may therefore occur with relatively small numbers of casualties if resources are scarce: this 
is particularly likely to occur in low and middle income countries where healthcare resources 
are limited at the best of times. The health services definition also takes into account the 
severity of injury, as an incident resulting in a small number of casualties may require a 
major incident response if they are all severely injured.  
Currently there does not  exist a form of quality measurement for evaluation of a response 
to a major incident but emergency services aim for an early activation of sufficient 
personnel, rapid access to a secured scene and efficient patient evacuation to the correct 
facility.  
In the Western Cape a major incident is declared at the discretion of the most senior 
Emergency Medical Services (EMS) staff who are present at the scene. Usually this includes: 
where the resources used are more than 2 ambulances, other agencies are involved (Fire 
and Rescue) or 3 or more patients, 5  most commonly though the MIMMS definition is used 
 “ any incident where the location, number, severity or type of live casualties requires 









 High Profile Major Incidents in Cape Town 
Date of Incident Type of Incident Mortality/Morbidity 
May 2014 6 Shack fires, Masiphumele 
informal settlement 
1 dead, 1000 homeless 
November 2012 7 Collapse of free standing 
structure at music concert 
(8) 
1  death/ 12 hospitalization 
  January 2013 8 Shack fire in Khayelitsha 
informal settlement 
120 shacks destroyed/ 200 
left homeless 
May 2010 9 Bus accident at De Doorns 24 dead / 55 injuries 
 
 
International Major Incidents 
 
International studies of major incidents either focus on describing a single type of incident 
eg: Hurricane Katrina or reported major incidents over a period of time by Corley et al 10, 
who have a database which collected major incident data over a 28 year period in the 
United Kingdom (UK). The analysis included 3-4 major incidents per year ( range 0 to 11) – 
although this is likely to be an underestimation, smaller incidents being public transport and 
larger incidents included civil disturbance and industrial accidents.  
 These typically produce injuries rather than ill patients 11.  
 
 
 A University of Glasgow guideline for major incidence response highlights that the main 
types of incidents are stadia, civil disorder, transport and industrial.  They concluded that the 
majority of incidents results in fewer than 100 casualties. 12  The experience base of the UK 
in major incidents is largely based on terrorist events from local groups, historically IRA and 
2007 Tube bombings.  A strong point made in all these studies is that communication failure 
is the most common disaster response problem delaying action and treatment. 
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A comparative study completed  in the Middle East (Saudi Arabia) in 2009 has similarities to 
South Africa in that they too are a developing country and the challenges are unique in 
terms of training, distances covered, staff availability and standards of facilities when it 
comes to coping with a major incident.13 
Besides some significant natural disasters in the USA  (mainly tornadoes and hurricanes)  
2013 had few significant major incidents since 1994. 14 they do though have a recent  history 
of school shootings which mostly fit the classification of major incidents.  December 14 2012 
saw 27 dead at Sandy Hook Elementary school, Connecticut.   
Preparation for these events is difficult and wrought with political issues. Prevention in this 
instance is the key. This is one of the few major incidents which on a higher level can be 
controlled and avoided. 
One of the most recent major incidents in Japan that was the Tohuku earthquake causing a 
tsunami which hit the Fukushimi nuclear power plant on 11 March 2011. 15 Notably no 
deaths followed short term radiation exposure but 16 000 people died as a result of the 
earthquake and tsunami. 
The enquiry that followed was scathing in that it stated the nuclear disaster was “ man-
made” and that its direct causes were all foreseeable. The report also found that the plant 
was not able to withstand the effects of the earthquake and tsunami. The Nuclear and 
Industrial Safety Agency (NISA) found there was not proper planning or preparation for 
containing collateral damage for such a disaster or the development of evacuation plans. 15 
A 2008 in-house study identified an immediate need to better protect the facility from 
flooding by seawater, it mentioned the possibility of tsunami waves up to 10 metres high. 
Headquarter officials insisted that such a risk was unrealistic and dismissed the study.  
In high income countries, major incidents remain relatively rare, although increasing media 
news presence may give the perception of a high incidence: several high profile incidents 
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Table 2 Examples of recent International High Profile Major Incidents 
DATE LOCATION TYPE CASUALTIES 
July 201316 Spain Train derailment 80 dead, 140 injured 
July 2012 17 Colorado, USA Cinema Shooting 12 dead, 71 injured 
July 2011 18 Oslo & Utoya Island, 
Norway 
Explosion & Shooting 77 dead, 319 injured 
March 2011 
19 
Oshus, Japan Tsunami 15 889 dead, 6152 injured 
 
 
In the African setting, there is some evidence that the incidence of major incidents is 
increasing, probably due to increased urbanisation. 20  
 
Preparation and Planning 
 
Preparation has shown to reduce morbidity and mortality in major incidents, weak points in 
major incidents preparation that have been identified are: Human resources (staffing and 
training), physical resources (equipment, supplies and infrastructure), administration and 
organization. 21 22 Based on the experiences of the South African team who responded to the 
Haiti earthquake in 2010 many of the lessons learned can be  extrapolated to the Western 
Cape disaster preparedness. Problems that were encountered were mainly related to 
logistical issues with relation to the actual deployment of the doctors and the cost involved 
for three days of relief work. Preparedness and training for disasters/search and rescue is 
being prepared by INSARAG, and the feeling is that attendance of this course should be a 
pre-requisite for any volunteer who would be involved in disaster relief and search and 
rescue work. 23 
 
Teaching and planning have been emphasized in a Scandinavian study 24 .  They highlight 
that an effective disaster response depends on a structured response between agencies and 
good communication.  The presence of regional medical operational centres has shown to 
reduce mortality in disasters. They conclude that disasters are inevitable but with data 
         
6 
 
accumulation, planning, research and practice they can be managed appropriately with 
minimal mortality and morbidity. This was all shown to be correct in the shootings in Utoya 
and bomb blasts in Oslo, Norway. Poor planning included inability for the police to reach the 
island after being informed of the 1st shot within 1 minute of being fired but only reaching 
the island after 63 minutes.25 
 
Hurricane Katrina, besides the human cost to life and the financial cost to the United States 
of America (USA) has brought about many positive changes to disaster preparedness.   FEMA 
offers a course, Integrated Emergency Management Course (IEMC). It is a four day course 
which focuses preparedness and response in emergency situations resulting from a 
hurricane. The target audience includes EMS staff/Health Care Providers but also public 
officials such as Mayors and County Managers. 26  
Other UK studies highlight the preparation for and review of management of major incidents 
in the past and how they are able to improve on the performance of the various medical 
systems 27 
Training in the Western Cape in preparation for future major incidents and the Soccer World 
Cup 2010 was achieved by the MIMMS/HMIMMS and weeklong Disaster Medicine Course 
run by the Joint Division Emergency Medicine at Stellenbosch University (SU) and University 
of Cape Town (UCT).  
This descriptive study from a database helps in part to identify any deficiencies in the 
current system in the Western Cape EMS and Major Incident planning. 
 
 
Responding to major incidents 
 
Response systems are addressed in different ways across the globe, but the main separation 
appears to be between the United States and other high-income countries. The main system 
adopted across USA is the Incident Command System (ICS); 28 the United Kingdom, much of 
Europe and the Middle East, Australia and recently South Africa have adopted the Major 
Incident Medical Management and Support (MIMMS) 29 system. While the ultimate end aim 
is the same in both, the approach is significantly different. As ICS assumes significant 
infrastructure and resources, whilst MIMMS uses principles that can be applied in any 
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resource setting (and has been adapted in South Africa), ICS will not be considered further 
here. 
MIMMS uses a ‘CSCATTT’ approach to the management of a Major Incident:   
 
 
           C    COMMAND AND CONTROL 
  S     SAFETY 
 C    COMMUNICATIONS 
 A    ASSESSMENT 
 T    TRIAGE 
 T    TREATMENT 
 T    TRANSPORT 
  
  
These priorities followed in turn aim to allow for the successful management of an incident, 
and are each logical in their own purpose.  Highlighting their importance, a significant 
amount of the recommendations to come following the 7th July 2005 terrorist attacks in 
London were related to the principles of Command-Safety-Communication. 30 31 
In what is likely to be a chaotic situation, a clear and direct Command is essential.  Most 
Major Incident plans will have a nominated organisation, such as the Police Service, to take 
overall responsibility for an incident.  As this is a pre-determined action, it removes the 
potential for ambiguity at the scene.   
The safety of the Emergency Services at a Major Incident is paramount, in order to prevent 
further casualties and distract from the main aim.  Safety in this sense encompasses several 
things, ranging from the safety of the incident in question, to the suitability of an individual’s 
Personal Protective Equipment. All of the incidents created a hazardous environment for 
those working within it.  With terrorist incidents, consideration must be given to the 
potential for further attacks, which may cause further harm and indeed where the 
Emergency Services themselves may be targeted directly.32 
Communication is the third key step in the effective management of a Major Incident.  
Described by the London Resilience Forum as being “communication within and between 
the emergency, health, transport and other services. It also includes effective 
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communication with individuals caught up in the incident, and the public at large” 33. 
Reports from major incident inquests regularly cite communication as the single greatest 
failing in response.  
Scene assessment is conducted once the first three priorities have been established.  Major 
incidents are dynamic situations, and the assessment only provides information that is 
available at that point in time.   
 
Triage and Sorting 
Triage is one of the most important tools in major incidents for on-scene management. It is 
derived from the French word “trier” : to sort or sieve. It has military origins where the 
chaos on the battlefield and severity of wounded soldiers needed quick decisions as to who 
to evacuate and who should stay, including those soldiers who were peri-mortem. Triage is 
aptly described : “Human nature is to pay attention to the person who is screaming and 
bleeding but someone else with a less obvious internal injury may need to be the first 
priority”  ( triage from a distance) Triage is noted to be a dynamic process, as the patient’s 
condition changes so does the colour coding and level of intervention. 
 Napoleon’s Surgeon, Baron Dominique Jean Larre, conceived the concept around 1792. 
“Those who are dangerously wounded should receive the first attention, without regard to 
rank or distinction.” 34  It is a key tool in major incident management, to help ensure that the 
response does “the most for the most”(ALSG).  There are some subtle variations in triage 
categorisation, but the MIMMS system uses: 
• Red: (P1) Immediate  
• Yellow:(P2) Urgent 
• Green: (P3) Delayed 
• Blue:  Deceased  
The tools used to categorise patients within the MIMMS system are the Triage Sieve (fig 1) 
and Triage Sort (fig 2). The Sieve is a primary field triage tool constructed to prioritize 
patients for evacuation to more advanced scene care.  It is based on assessment of the 
ability to walk, airway patency, respiratory and heart rate.  At the site of more advanced care 
(on scene or at the hospital), the Sort refines the priority. It is physiologically based but 
combined with an assessment of likely injuries 35.  Speed, accuracy and reproducibility are 
the fundamentals of triage. 




   
 
Figure 1:  Triage Sieve 
  Yes 
WALKING                                                      Injured     DELAYED 
                           Priority 3 
 No       Not          Injured        DEAD 
 
 
 SURVIVOR CENTRE        NO 
        RECEPTION 
   BREATHING   OPEN AIRWAY   BREATHING 
 
  Yes              YES  
          
 
RESPIRATORY    9 or less                                 IMMEDIATE  
      RATE                    PRIORITY 1 
    30 or more 
      10 - 29 
      Over 120/min 
    
 
  PULSE RATE        URGENCY 
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     Figure 2:  Triage Sort 
 
Step 1: Calculate the GLASCOW COMA SCORE (GCS) 
A:Eye Opening  B: Verbal Response  C: Motor Response 
Spontaneous 4  Orientated                     5 Obeys commands  6 
To voice  3  confused   4 Localises   5 
To pain  2  inappropriate  3 Pain withdraws  4 
None  1  incomprehensible  2 Pain flexes   3 
    None   1 Pain extends  2 
        No response  1 
GCS = A + B + C 
Step 2: Calculate the TRIAGE SORT SCORE 
GCS    Respiratory Rate        Systolic BP 
13 – 15  4  10 – 29    4 > 90  4 
9 – 12  3  > 30    3 76 -89  3 
6 – 8  2  6 – 9   2 50 – 75  2 
4 – 5  1  1 – 5   1 1 -49  1 
3  0  0   0 0  0 
 
Step 3: Assign a TRIAGE PRIORITY 
   12 = Priority 3 
   11 = Priority 2 
                     < 10 = Priority 1 




Treatment delivery must be limited to that required in order to keep a patient alive and 
stable enough for them to reach further care. 36  Each intervention will require the time and 
skill-set of a particular healthcare professional; if this is not indicated, then it will occupy 
resources unnecessarily,  and detract from the underlying aim. 
 
A variation of the triage scoring system was developed by a Norwegian team in 2010 as 
taught in their version of the MIMMS course. They proposed: omission of the capillary refill 
as a sign of shock, renaming “dead” to lifeless and the replacement of paper tags to slap-
wrap reflective tags. 37 
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Futuristic developments in the triage of patients at a major incident scene include: Standoff 
Patient Triage Tool (SPTT), which allows emergency responders to rapidly triage victims from 
a safe distance, especially in harsh, difficult to reach or high hazard areas. The device 
measures pulse, body temperature and respirations in 30 seconds. This is achieved with the 
use of: a laser Doppler vibrometer, an infrared camera and an image stabilization system.  




The last key step is transport. This encompasses both the transport of the critically injured to 
the most appropriate facility, and the evacuation of the less seriously injured and walking 
wounded. Mode of transport is a paramount to disaster response decisions. Air, road  or 
water  is considered and unique to the situation and resources available.  Care is required in 
managing transport to prevent overwhelming receiving hospitals and effectively relocating 
the major incident from the scene to the hospital.   
 
Summary and Study Intent 
The objectives of this study were (i) to describe the incident type related to total number in 
the study, (ii) to describe the severity in relation to total number of patients, (iii) to describe 
the weather conditions prevalent at incidents, (iv) to determine weather conditions 
associated with red triage category, and (v) to determine which vehicle types are involved in 
MVC’s. 
This is the first study to describe major incidents in an African setting. Understanding the 
types of incidents responded to and the injury severity of patients, will allow more robust 
planning for future similar incidents. 
Further to this prevalence of incidents in particular traffic related “hot spots” can be 
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Major Incidents can be defined as any incident where the location, number, severity, or type 
of live casualties requires extraordinary resources.1 In South Africa and most developing 
countries a major incident for a rural EMS is not the same as for a larger urban/metro service.   
In this EMS system (Western Cape) a major incident is declared at the discretion of the most 
senior EMS staff that is present at the incident.   
According to MIMMS which the Western Cape uses as a guideline the definition used is: 
“any incident where the location, number, severity or type of live casualties requires 
extraordinary resources” 
Most recent major incidents in the Western Cape include the bus accident at De Doorns (May 
2010) , 2 hours from Cape Town in which 24 people were killed and 55 injured.2 In August 
2010 9 children died on their way to school when a taxi collided with a train at a level 
crossing in Blackheath, Cape Town.3 
Each country has its own disaster preparation planning, training and resource complement, in 
the Western Cape this is the responsibility of the Metro EMS and the Emergency Medicine 
department at the University of Cape Town (UCT) and University of Stellenbosch. (SU)  The 
Metro EMS system of the Western Cape is divided into 9 districts with the Cape Metropole 
divided into a further 4 divisions.  
       
Each division has a distinct management and resource structure.  There is currently a fleet of 
250 emergency vehicles and a staff compliment of 1400 personnel.   Of these vehicles there 
are 7 rescue vehicles, 1 disaster bus and 1 disaster medical facility which are transportable 
and house a fully equipped operating theatre .4  Along with the usual duties of the EMS it has 
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various special operations, these include:  Wilderness search and rescue, urban search and 
rescue, Red Cross Air Mercy service and Disaster Medicine and Mass Casualty Management.  
The EMS command centre at Metro Control, Belville has the responsibility of co-ordinating 
all EMS responses and disasters, they field in excess of 40 000 calls per month.  The training 
and preparedness for MI lies within the last mentioned branch of the special operations. This 
is achieved by MIMMS, HMIMMS and weeklong Disaster Medicine courses offered by the 
department.5 
A contentious issue around the world is the use of resources related to major incidents in the 
third world.  Large donations of money after an incident could rather be utilized for training 
beforehand to strengthen the current systems of disaster preparedness.   This is evident in the 
MIMMS/HMIMMS programme and The Essential Trauma Care Program presented by 
WHO. 6 In South Africa this was not too much of an issue as with the preparation for the 
Soccer World Cup in 2010.  
 Teaching and planning are emphasized in a Scandinavian study 7.  They highlight that an 
effective disaster response depends on a structured response between agencies and good 
communication.  The presence of regional medical operational centres has shown to reduce 
mortality in disasters. They conclude that disasters are inevitable but with data accumulation, 
planning, research and practice they can be managed appropriately with minimal mortality 
and morbidity.  
A comparative study in the Middle East (Saudi Arabia) in 2009 has similarities to South 
Africa in that they too are a developing country and the challenges are unique in terms of 
training, distances covered, staff availability and standards of facilities when it comes to 
coping with a major incident.8 
The current South African studies that have been published in the Western Cape focus on 
severity scores and major incidents 9. These are limited studies and the need for a descriptive 
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analysis of this database is evident. 
Preparation has shown to reduce mortality and morbidity in major incidents, weak points in 
major incident preparation that have been identified is: Human resources (Staffing and 
training), physical resources (equipment, supplies and infrastructure), administration and 
organization. 10,11  
This retrospective review of a  database helps in part to identify any deficiencies in the 
current system in the Western Cape EMS and Major Incident planning. 
Other UK studies highlight the preparation for and review of management of major incidents 
in the past and how they are able to improve on the performance of the various medical 
systems.12 
International studies of major incidents either focus on describing a single type of incident eg: 
Hurricane Katrina, or reported major incidents over a period of time as done by Corley et al13, 
who have a database which collected major incident data over a 28 year period in the United 
Kingdom (UK).  The analysis was divided into 3-4 major incidents per year, smaller incidents 
being public transport and larger incidents included civil disturbance and industrial accidents. 
Triage as a tool is essential in major incident on scene management and this is achieved by 
colour coding according to vital signs obtained... The colour coding used in this study is: (P1) 
Immediate (Red,) (P2) urgent ( Yellow), (P3) Delayed (Green) and  Deceased (Blue ).  The 
triage Sieve is the system taught in the MIMMS courses. (1) It is a major incident primary 
field triage tool constructed to prioritize patients for evacuation to definitive medical care.  It 
is based on the assessments of the ability to walk, airway patency, respiratory and heart rate.   
Modification of triage systems is not uncommon to suit various countries or systems, mainly 
due to availability of resources.   A Norwegian study 14 called their version of the MIMMS 
the TAS-course. It is a two day course presented at no cost. Their triage modifications 
include: omission of capillary refill, renaming “dead” to lifeless and replacing the paper tags 
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with slap-wrap reflective tags.  
One of the major data findings in this study will be triage colour coding in all the incidents 
described.  There are no modifications from those taught on the MMIMS course.  
Data collection from road traffic accidents is notoriously difficult.  The WHO has published a 
manual that provides a practical guide for establishing a data system and will help with 
selection of evidence based interventions plus allow for better evaluation of progress.15 This 
manual will be used as a guide in the analysis of the data from the Western Cape. 
 
    1.2 MOTIVATION FOR THE STUDY 
In a developing country such as South Africa where resources are already limited, the 
examination, description and analysis of previous major incidents is crucial for future 
planning and preparedness. From the results of this study we will have foresight into what 
types of incidents occur and where are the most vulnerable areas. By using the results training 
will be focused and resources channelled correctly.  
This will be the first study to describe major incidents in an African setting. Understanding 
the types of incidents responded to and the injury severity of patients by using the triage sieve 
and sort system this will allow for more robust planning for future similar incidents. 
Further to this prevalence of incidents in particular traffic related “hot spots” can be identified 
and problems rectified. 
      
    1.3 RESEARCH QUESTION  
What is the current prevalence  of major incidents in the Western Cape ? 
  
     1.4 AIM 
 
To describe the location, type of major incident , severity (defined by resources 
utilized) and number of patients triaged and treated, as well as patient 
characteristics involved in motor vehicle crashes (MVC’S) 
 




                          1.5 OBJECTIVES 
The objective of this study is then to describe a  
(i) incident type related to total number in the study  
(ii) severity in relation to total number of patients 
(iii)  weather conditions prevalent at the incident  
(iv) weather conditions associated with red triage category  
(v) monthly variation trend and  
(vi) vehicle types in the MVC’s to consider a dominant category. 
 
                                              2. METHODOLOGY 
 
2.1 STUDY DESIGN 
 A retrospective review of the Western Cape Major Incident database will be performed for 
the period 1 December 2008 to 30 October 2012. Summary statistics will be used to describe 
all variables. 
 
2.2 STUDY SETTING 
The Western Cape is one of 9 provinces in South Africa. It is at the southernmost tip of the 
continent. Surrounded by 2 oceans, the Indian and Atlantic oceans.  It spans an area of 129 
462 square kilometres and shares a total area of 10.6% of the country.  It has a population of 
5.2 million and the languages percentage wise include: Afrikaans 55%, English 19% and 
isiXhosa 23%.  The capital being Cape Town. 16 
A Major Incident data form was designed by the Division of Emergency Medicine at UCT 
and SU (Appendix 1) so as to attempt to quantify the extent of the perceived problem in the 
Western Cape. 
       
Inclusion criteria: “ any incident where the location, number, severity or type of live 
casualties requires extraordinary resources “  
Exclusion criteria: Single incidents with no need for extra EMS staff or multiple agencies. 
 
         
22 
 
     
2.3 DATA COLLECTION 
The data sheets were filled in by EMS officials present on the scene of the various incidents.  
The following variables were collected: Patient numbers, colour triage, location, weather, 
incident type, services involved, metro EMS vehicles involved and patient details.  On 
completion, these sheets were sent to a central office where the data was transcribed onto an 
Excel database. 
     2.4 SAMPLING 
No sampling needed. All data in the database from November 2008 to February 2011 will be 
analysed.  1 person will be capturing the data on scene and 1 person will capture the data in 
the Excel data base. No checking of the integrity of the data will be done due to resource 
limitations.  
 
      2.5 DATA MANAGEMENT 
The database will be stored on a password protected work computer.  Access to the data will 
be limited to the principal investigator and his supervisors. 
     
  3. STATISTICAL ANALYSIS 
The primary aim was to analyse the trends of Major Incidents in the Western Cape. 
Summary statistics will be used to describe the variables. Distributions of variables will be 
presented with histograms and or frequency tables.  Medians or means will be used as the 
measures of central tendency for ordinal and continuous responses and standard deviations 
and quartiles as indicators of spread.   
A p-value of p<0.05 will represent statistical significance in hypothesis testing and 95% 
confidence intervals will be used to describe the estimation of unknown parameters.  
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4. Table 1: TIME PLAN 
        SEPTEMBER       OCTOBER      NOVEMBER 
ETHICS            X   
ANALYSIS               X  
REPORTING RESULTS              X  
WRITING +   SUBMISSION                X 
 
                           5. ETHICAL and LEGAL CONSIDERATIONS 
Anonymity is ensured as no names of patients were captured, no vehicle types were noted 
and no registration of any vehicle was recorded in the database. All data will be treated as 
confidential. The data will be stored on a password-protected work computer and only the 
researchers will have access. Approval from EMS will be obtained. 
 
6. LIMITATIONS 
These include:  
Incomplete data forms, accuracy, capturing errors, on scene and office data capturing, 
missing variables, statistical errors and cross checking errors  
 
These errors can be minimized by training of the staff who document the on-scene data, use 
of explicit protocols for case selection or exclusion, periodic meetings to review problems, 
monitoring of the data capturing and considering a second reviewer to randomly check the 
database for errors. 
 
   7. DISSEMINATION OF RESULTS 
The results will be used to monitor trends in Major Incidents in the Western Cape and how to 
improve future training and on-scene management of major incidents. 
The results of the study can also help influence and modify the current preventative strategy 
adopted by the various law enforcement agencies in the province. It could also influence 
provincial authorities to review applicable legislation that may in turn mitigate the frequency 
of such incidents. 
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For these reasons it will be important to ensure that the results are disseminated to all the 
relevant authorities. These include the stakeholders: EMS management, relevant peer review 
journals and the Emergency Medicine Conference in November 2011 (Cape Town) 
        
                                                  8. FUNDING 
The study is self-funded. 
 Table 2: Budget and Motivation 
                   Cost  
Stationery 100 
Telephone 150 
Printing of Data Sheets 1000 
Internet 200 
Fuel/Petrol 450 
Statistician (@ R175/hr) 175 
                           TOTAL 2075 
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Introduction: Major incidents appear to be on the increase, but there is no data in the 
African context. The Western Cape Emergency Medical Services have collected data on every 
major incident responded to since December 2008. This study describes the major incidents 
that occurred within the Western Cape Province of South Africa. 
Methods: A retrospective review of the Western Cape Major Incident database was 
performed for the period 1 December 2008 to 30 October 2012. Summary statistics were 
used to describe all variables. 
Results: Five hundred and sixty five major incidents occurred during the 49 month study 
period (mean per month = 11.5, range 3 - 29).  A total of 6473 patients were involved (mean 
per incident = 11.5), of whom 23.1% were children.  Almost 60% occurred in rural areas. 
Motor vehicle accidents were by far the most frequent cause (n=499, 88.6%). Most patients 
only suffered minor injuries (triaged green n=2554, 55%); 1962 (30%) of patients were 
moderately injured (triaged yellow) while 584 (9%) patients were severely injured (triaged 
red). Six percent (n=372) of patients died. The majority of major incidents occurred in light 
conditions (n=313, 55.7%),  in Dark 231 (41%), 10 (1.8%) in rain and 1 (0.2%) in snow.  
Conclusion: Major incidents occur frequently in the Western Cape, are overwhelmingly 
traffic related and regularly involve children; this has certain implications for planning and 
response. 
  




The tsunami of 26 December 2004 will long be remembered for the number of deaths that it 
caused (over 250,000).1 Although this single incident contributed to the total of four times 
the number of deaths from disasters in comparison with previous years, the total number of 
people affected by such events each year is many times higher. Whilst a disaster is typically 
thought of as a naturally occurring event (e.g. earthquake or tidal wave), a mass casualty 
situation may occur from a natural or man-made source (e.g. mass transportation collision 
or industrial fire). In many countries, mass casualty situations tend to be referred to as Major 
Incidents.  Although a standard understanding of what constitutes a major incident has not 
been agreed, with the term being interchanged with both mass casualty incident and 
disaster, for Health Services a major incident may be considered to be: 
 
“any occurrence which presents a serious threat to the health of the community, disruption 
to the service or causes (or is likely to cause) such numbers or types of casualties as to 
require special arrangements to be implemented by hospitals, ambulance services or health 
authorities.”2 
This definition is intentionally broad; covering a variety of different incidents, from 
outbreaks of food poisoning to planning for mass gatherings. However, major incidents are 
generally regarded as events which occurrence is sudden and unpredictable, resulting in a 
large number of live casualties presenting to the emergency services over a short period of 
time. Major incidents are also becoming more frequent, and are affecting more people 
(Table 1).3  
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Table 1 Examples of recent international high profile major incidents 
DATE LOCATION TYPE CASUALTIES 
July 20134 Spain Train derailment 80 dead, 140 injured 
July 2012 5 Colorado, USA Cinema Shooting 12 dead, 71 injured 
July 2011 6 Oslo & Utoya Island, 
Norway 
Explosion & Shooting 77 dead, 319 injured 
March2011 7 Oshus, Japan Tsunami 15 889 dead, 6152 injured 
 
The point at which a major incident is declared depends on the ability of the health service 
resources to cope with the patient load.8 Major incidents may therefore occur with relatively 
small numbers of live casualties if healthcare resources are scarce; this is particularly likely to 
occur in low and middle income countries where resources are limited at the best of times.  
There is currently very limited data on major incidents in South Africa. The lack of data 
makes planning for major incidents very difficult. The study aimed to describe major 
incidents in the Western Cape province of South Africa. This study describes the major 




A retrospective analysis of a prospectively collected database was done of all major 
incidents in the Western Cape between 1 December 2008 and 30 October 2012. The study 




The Western Cape major incident database was started on 1 December 2008. A major 
incident is defined as “ any incident where the location, number, severity or type of live 
casualties requires extraordinary resources” 
 Standardised data sheets were completed at every major incident by the most senior 
member of the provincial Emergency Medical Services (EMS). Variables captured included 
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basic descriptive details, type of incident, prevailing weather conditions, emergency services 
involved, and patient details such as triage score, age, gender and disposition. No actual 
names of patients were recorded on the datasheets. The sheets were stored at the EMS 
headquarters in Cape Town before being captured onto a Microsoft Excel® datasheet on a 
password protected work computer. Access is restricted to the senior management of the 
Western Cape EMS.  
 
Study population 
All data in the Western Cape Major Incident database was analysed for the period 1 
December 2008 till 30 October 2012. Incomplete data points were excluded.  
 
Data Collection and Management 
Variables related to patient demographics (age, gender, injury severity) and incident details 
(Date, time, location, type, and weather) were accessed. Patients 12 years of age or older 
were classified as adults and injury severity was assessed according to the Triage Sieve 
Tool.8 Data was stored on a password protected work computer and access limited to the 
research team.   
 
Data Analysis 
Summary statistics were used to describe all variables. Means were used as measures of 
central tendency with range and percentages as indicators of spread. The mode was used as 
the measure of central tendency for nominal variables.  
 
RESULTS 
In the 49 months studied, the total number of incidents before exclusions was n=593. The 
total number data sheets excluded n= 28 sheets. Of those, n=22 where urban and n=6 were 
rural, remaining with 565 major incidents (mean 11.5 / month). The annual incidence varied 
quite widely; the least number of major incidents (n=95) occurred during 2010 compared to 
the highest (n=176) in 2011. The monthly incidence also varied significantly, with the lowest 
number (n=3) in November 2009 and the highest (n=29) in October 2012.  
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Figure 1 Monthly variation of major incidents 
 
 
A total of 6473 patients (mean 11.5 / incident) were involved, 23.1% (n=1496) of whom 
were children.  Motor Vehicle Crash (MVCs) was the most frequent type of major incident 
(n=499, 88.6%) (Table 2). Public transport accounted for 243 (43.1%) major incidents. 
 






Motor Vehicle Crash  499, 88.6% 5776, 89.2% 
 
Car  214, 38.0% 
 
Taxi 199, 35.3%  
Bus 44, 7.8% 
 
Truck 42, 7.5% 
 
Fire 5, 0.9% 20, 0.3% 
Chemical 3, 0.5% 33, 0.5% 
Gas leak 3, 0.5% 33, 0.5% 
Interpersonal Violence 2, 0.4% 19, 0.3% 
Aeroplane 2, 0.4% 12, 0.2% 
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The majority of patients were triaged green (n=3554, 55%), followed by yellow (n=1963, 
30%) and red (n=584, 9%) (Table 3). There were 372 (6%) dead patients, of which 49 (13.2%) 
were children. 
 
Table 3. Injury severity according of patients involved in major incidents (divided to gender 
and age) 
 Red Yellow Green Blue Total 
n % N % n % n % n % 
Adult 
Male 293 10.92 920 34.28 1263 47.06 208 7.75 2684 41.46 
Female 180 7.85 849 37.03 1149 50.11 115 5.02 2293 35.42 
Child 
Male 71 12.20 106 18.21 378 64.95 27 4.64 582 8.99 
Female 40 4.38 88 9.63 764 83.59 22 2.41 914 14.12 
Total 584 9.02 1963 30.33 3554 54.90 372 5.75 6473 100 
Red=Critical, Yellow=Urgent, Green=Minor, Blue=Dead 
 
More than half of all major incidents occurred in light conditions (n=313, 55.7%); the 
remaining in dark conditions (n=231, 41%), rain (n=10, 1.8%), snow (n=1, 0.2%) and other 
(n=8, 1.4%). Of those that occurred in light conditions 264 (85%) were urban and 49 (15%) 
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Major incidents occurred frequently within the Western Cape. The mean of 11.5 incidents 
per month is very high compared to data from Britain where major incidents occurred 3 to 4 
times per year (range 0-11).9 The data from the UK study is outdated and the authors 
acknowledge difficulty in obtaining accurate data; making it difficult to draw comparisons to 
our study.9 It is also likely that the occurrence of major incidents was underestimated. 
 
MVC’s were by far the most frequent type of major incident reported (n=565, 88.6%). This is 
again significantly higher than the 59% reported in Britain.9 A 2010 World Health 
Organization (WHO) report indicated that middle-income countries have the highest annual 
road traffic fatality rates (20.1 per 100 000 population); compared to 8.7 per 100 000 in 
high-income countries.10 This indicates that these countries bear a disproportionately high 
burden of road traffic deaths relative to their level of motorization. There are also large 
disparities in road traffic death rates between regions. The risk of dying as a result of a road 
traffic injury is highest in the African Region (24.1 per 100 000 population) and lowest in the 
European Region (10.3 per 100 000).10 The higher prevalence in low to middle income 
countries is apparently due to the fact that only 28 countries (representing 7% of the world’s 
population), have adequate laws that address five of the prominent risk factors (speed, 
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The expectation on study initiation was that taxis would account for the majority of traffic 
related incidents; the 35% of major incidents attributed to taxis were therefore not 
surprising. Based on the data from Stats SA of 2013 the percentage of workforce that use 
taxi’s everyday is currently 68%. ( Bus:20% and Train:13%) . This then would explain the 
higher incidence of MVC’s that involve taxi’s due to higher percentage of utilization. 
Approximately 14 million South Africans use taxis every day and there are only 200 000 
officially registered taxi’s in South Africa.11 Public transport in South Africa (buses and trains) 
are entirely inadequate and as a result the taxi industry has been allowed to develop. The 
legacy of apartheid and the “Group areas Act” created a physical and social divide which 
contributed to the need for an informal transport service. Lack of official regulation led to 
abuse of the registration process and un-roadworthy vehicles. Reckless driving and 
alcoholism also occurs daily.11 The Western Cape Traffic Department is actively trying to 
alleviate this problem by regular random taxi checks and patrolling on the highway with 
unmarked police cars. Public transport relating to buses is inadequate to service the Western 
Cape population, hence used less frequently and reflected in the relatively lower number of 
major incidents. When compared with other areas of South Africa, heavy industrial and 
mining industries do not exist, thus the use of heavy duty trucks is considerably less, leading 
to only 7.5% of major incidents in the Western Cape. Interestingly, our findings are in 
contrast to Nigeria, an African with similar economy and growth. Their study showed a 
higher incidence of motorcycle related injuries compared to motor vehicles and taxi’s.12 The 
authors emphasized that rapid unplanned industrialisation and urbanisation in developing 
countries has led to an increase in high velocity vehicular type injuries; to such an extent 
that it has surpassed under-nutrition and certain infections.12 
 
Triage as a system is essential  during major incidents when resources outstrip demands.13 
The Western Cape has implemented the Triage Sieve as the triage tool to use during major 
incidents. Although our study indicated high patient numbers per incident (mean = 11.5), 
most patients (55%) sustained only minor injuries. This was also reported in major incidents 
that occurred in Britain.14 
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Children are an inevitable part of the patient load from major incidents and can range from 
10% to 100% of all casualties. 15 Children were involved in almost a quarter of the major 
incidents, although they had a lower overall mortality than adults (3.2% vs 6.5%). Problems 
encountered with children in major incidents are related specifically to triage, they tend to 
be placed in a higher category due to concerns from the health care workers e.g. fear of 
missing a crucial injury.15   They too have a large amount of empathy for an injured child who 
could influence a triage decision and the natural nurturing instinct of most adults to do all 
that is possible for an injured child regardless the extent of the injuries. Paediatric major 
incident scoring systems (e.g. Paediatric Triage Tape, Simple Triage and Rapid Treatment 
(START) and JumpSTART) that have been developed eliminate some of these problems. It is 
advised that these paediatric specific triage scores be implemented if the mass casualty 
incident exclusively involves children (e.g. school bus accident). This then can be grouped 
as the “Eichelberger modification” to be used when there is more than five children aged 3 
years or younger.  
 
LIMITATIONS 
As this study is a retrospective analysis of a prospectively collected database there is no 
external method available to confirm that EMS staff appropriately declared a major incident 
or that data were recorded accurately at the time of the incident. All EMS personnel have 
received similar training which included the MIMMS definition of a major incident.  The 
transcription process was done by a single research assistant and wasn’t cross-checked. 
Errors might have occurred and could influence the results of the study. This study was 
limited to the Western Cape and may not be representative of other regions within South 
Africa. However, as the first report on such events, we believe that it has great value. 
 
CONCLUSION 
This is the first study to describe major incidents in an African setting. We have 
demonstrated a high frequency with high patient loads. Understanding the types of 
incidents responded to and the injury severity of patients will allow for more robust 
planning for such incidents in the future. More research which could focus on MVC’s 
exclusively is definitely indicated based on the results.  With the evidence policy changes 
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could occur in the relevant departments and thus reduce major incidents related to MVC’s. 
Expansion of the data to focus more on Urban vs. Rural, and the factors which separate the 
two and why the disparity plus response times of urban vs. rural.  
A further expansion of the major incident theme would be greater dissection of the 
prevailing weather conditions and possibly road conditions at the time of the major incident.  
These all would also have a large influence on resource allocation and policy changes in the 
Western Cape. 
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country acute care profiles).A narrative abstract (see Preparation below) is required. 
Maximum length: 3,000 words, plus the abstract (max 300 words) and references (max 50). 
Editorials (commissioned): Authoritative comments or opinions on major current problems of 
emergency physicians or on controversial matters with significant implications for emergency 
medicine; or, qualified, thorough analysis and criticism of articles appearing in AfJEM. 
Maximum length: 1,500 words plus references (max 5).  An abstract is not required 
Brief Commentaries (commissioned): Brief discussion focusing on 1 or 2 key points about a 
single study-strengths, weaknesses, where it fits in the context of other studies, controversies, 
how it should or should not change our clinical practice, or how it illustrates some important 
principle of science or methodology. Maximum length: 750 words plus references (max 5). 
Case Conferences (commissioned): Presentation and discussion of a case by an expert, 
focused on the problem-solving approach toward a particular clinical problem and discussion 
of differential diagnoses and subsequent management at various stages of the patient's 
evaluation. Maximum length: 3,000 words plus the abstract (max 300 words) and references 
(max 50). 
Correspondence: Discussion, observations, opinions, corrections, and comments on topics 
appearing in AfJEM; very brief reports or other items of interest. Maximum length: 500 
words, plus references (max 5). An abstract is not required.  Please enter: Not applicable, 
Correspondence when prompted to enter an abstract.  Letters discussing an AfJEM article 
should be received within 6 weeks of the article's publication. The article must be included in 
the references. Authors of articles about which letters are received will be given the 
opportunity to reply, which will not be shared with the letter writer prior to publication. 
Letters of political or other topics unrelated to the science of medicine, as well as those 
containing personal criticisms, will not be published. 
Erratum: Corrections on topics appearing in AfJEM. Maximum length: 300 words, plus 
references (max 5). An abstract is not required.  Please enter: Not applicable, Erratum when 
prompted to enter an abstract.  Letters discussing an AfJEM article should be received within 
6 weeks of the article's publication. The article must be included in the references.  Authors 
of articles about which letters are received will be given the opportunity to reply, which will 
not be shared with the letter writer prior to publication. Letters of political or other topics 
unrelated to the science of medicine, as well as those containing personal criticisms, will not 
be published. 
 





The following list will be useful during the final checking of an article prior to sending it to 
the journal for review. Please consult the rest of the preparation guide for further details of 
any item. Any manuscript which did not adhere to this guidance will be returned to the 
authors for correction before being processed further. 
Ensure that the following items are present:  
 
Cover letter 
□ Details of related papers published or submitted for publication 
□ Details of previous reviews of the submitted article 
□ Indication as to whether any of your manuscript (for example, appendices, large tables) 
could be published as Web only files rather than in the print version of the article. Please 
label any files for online publication with this designation. 
□ What permission has been obtained if copyrighted material from other sources (including 




□ Author names, affiliations and contribution 
□ Word count 
□ Number of figures and tables 
□ Conflict of interest statement 




□ Ensure that any author identifiers are removed 
□ Abstract 
□ Content as per article type (tables included in text) 
□ Correct reference structure 
□ List of figure captions as per guidance below 
 
Further considerations  
□ Author affiliations and contribution to manuscript are clearly described 
□ Conflict of interest statement included both in title page and when prompted by 
submission system 
□ Manuscript has been "spellchecked" and "grammar-checked" using English UK 
□ Tables are in the correct format 
□ References are in the correct format for this journal (see below) 
□ All references mentioned in the Reference list are cited in the text, and vice versa 
□ Permission has been obtained for use of copyrighted material from other sources 
(including the Web) 
□ Figures: all figures separately uploaded from manuscript and labelled correctly (see 
below) 
□ Checklists: completed checklist (see article type above) uploaded as a supplementary file 
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Detailed preparation guidance 
Authors are encouraged to access the Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals: Manuscript Preparation and Submission: Preparing a Manuscript for 
Submission to a Biomedical Journal as published by the International Committee of Medical 
Journal Editors (ICMJE) when writing their manuscripts which can be accessed at 
http://www.icmje.org/manuscript_1prepare.html. In additions to the information given by the 
ICMJE the following guidance applies specifically to AfJEM. 
 
Use of word-processing software 
It is important that the file be saved in the native format of the word processor used. The text 
should be in single-column format. Keep the layout of the text as simple as possible. Most 
formatting codes will be removed and replaced on processing the article. In particular, do not 
use the word processor's options to justify text or to hyphenate words. However, do use bold 
face, italics, subscripts, superscripts etc. When preparing tables, if you are using a table grid, 
use only one grid for each individual table and not a grid for each row. If no grid is used, use 
tabs, not spaces, to align columns. The electronic text should be prepared in a way very 
similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier: 
http://www.elsevier.com/guidepublication). Note that source files of figures, tables and text 
graphics will be required whether or not you embed your figures in the text. See also the 
section on Electronic illustrations. To avoid unnecessary errors you are strongly advised to 
use the "spell-check" and "grammar-check" set to English UK of your word-processor. 
Preferred terminology, units of measure and drug names 
Please use the term Emergency Centre (EC) throughout to describe Emergency Departments.  
Do not use Casualty, Emergency Room or Accident and Emergency.  Acute care is preferred 
to emergency care.  Acronyms should be used sparingly and fully explained when first used.  
Abbreviations and symbols must be standard and SI units used throughout except for blood 
pressure values which are reported in mmHg.  Whenever possible, drugs should be given 
their approved generic name. Where a proprietary (brand) name is used, it should begin with 
a capital letter. 
Essential title page information 
 Title. Concise and informative. Titles are often used in information-retrieval systems. 
Avoid abbreviations and formulae. 
 Author names, affiliations and contribution. Where the family name may be ambiguous 
(e.g. a double name), please indicate this clearly. Present the authors' affiliation addresses 
(where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate 
address. Provide the full postal address of each affiliation, including the country name, 
and, if available, the e-mail address of each author.  The contribution of each author must 
also be described briefly. This should be done in a paragraph below the names and 
affiliations and must reference the names of all authors.  This is discussed under the 
heading authorship above. 
 Word count. Include the word count of your manuscript excluding any tables and 
references 
 Number of figures and tables 
 Conflict of interest statement. Conflict of interest exists when a participant in the 
publication process has a competing interest that could unduly influence (or be reasonably 
seen to do so) his or her involvement in the publication process.  Authors are expected to 
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make a clear statement of any competing interests.  Examples are discussed under the 
heading Conflict of interest above. 
 Corresponding author. Clearly indicate who will handle correspondence at all stages of 
refereeing and publication, also post-publication. Ensure that telephone and fax numbers 
(with country and area code) are provided in addition to the e-mail address and the 
complete postal address. Contact details must be kept up to date by the corresponding 
author. 
 Present/permanent address. If an author has moved since the work described in the 
article was done, or was visiting at the time, a "Present address" (or "Permanent address") 
may be indicated as a footnote to that author's name. The address at which the author 
actually did the work must be retained as the main, affiliation address. Superscript Arabic 
numerals are used for such footnotes.  
Abstract 
A concise and factual abstract of no more than 300 words is required. The abstract should 
state briefly the purpose of the research, the principal results and major conclusions. An 
abstract is often presented separately from the article, so it must be able to stand alone. Non-
standard or uncommon abbreviations should be avoided, but if essential, it must be defined at 
the first mention.  With the exception of a submission for Editorials, Abstracts for Africa, 
Practical pearl, Correspondence and Erratum, abstracts are required for all article types.     
Types of abstracts include:  
 Research abstracts should adhere to the following format: Introduction, Methods, 
Results and Conclusion 
 Case reports should adhere to the following format: Introduction, Case report and 
Discussion 
 Other narrative abstracts are acceptable for non-research abstracts (reviews, opinions, 
concepts and commentary) 
 Abstracts for Africa: see guidance in Types of Articles above 
Keywords 
The submission system will prompt authors to provide a maximum of 6 keywords, using 
American spelling and avoiding general and plural terms and multiple concepts (avoid, for 
example, "and", "of"). Be sparing with abbreviations: only abbreviations firmly established in 
the field may be eligible. These keywords will be used for indexing purposes.  
Article structure 
Ensure that author identifiers are not included in the main manuscript file submitted.  
Inclusion of an abstract in the manuscript is not required.  Consult the guidance and 
checklists described in Types of Articles above to structure your manuscript correctly.  
Original articles, brief research reports and systematic reviews require the checklist to be 
submitted as a supplementary file.  Where this has not been supplied, the manuscript will be 
returned to the author. 
Subdivision - numbered sections 
Divide your article into clearly defined and numbered sections. Subsections should be 
numbered 1.1 (then 1.1.1, 1.1.2 ...), 1.2, etc. (the abstract is not included in section 
numbering). Use this numbering also for internal cross-referencing: do not just refer to "the 
text". Any subsection may be given a brief heading. Each heading should appear on its own 
separate line.  




Define all abbreviations and acronyms at their first mention in the text.  Such abbreviations 
that are unavoidable in the abstract must be defined at their first mention there. Ensure 
consistency of abbreviations throughout the article. 
Acknowledgements 
Collate acknowledgements in a separate section at the end of the article before the references 
and do not, therefore, include them on the title page, as a footnote to the title or otherwise. 
List here those individuals who provided help during the research (e.g., providing language 
help, writing assistance or proof reading the article, etc.).  
Statistics 
Describe statistical methods with enough detail to enable a knowledgeable reader with access 
to the original data to verify the reported results. References for the design of the study and 
complex or unusual statistical methods should be to standard works when possible (with 
pages stated). Commonly used methods such as the chi-square test, t-test, ANOVA, linear and 
logistic regression need not be referenced.  Define statistical terms, abbreviations, and most 
symbols. Technical statistical terms should ideally be replaced by simpler terms where 
possible and referenced if not.  Specify the computer software used.  The results section must 
be written so the average reader can understand the findings.  The methods section is allowed 
to be more complex if unavoidable. When possible, quantify findings and present them with 
appropriate indicators of measurement error or uncertainty (such as confidence intervals). For 
normally distributed data give means and confidence intervals and for data that is not 
normally distributed give the median and interquartile range.  Avoid relying solely on 
statistical hypothesis testing, such as p-values. If p-values are used, include 2 digits of 
precision (i.e. p=0.65) for values greater than 0.01.  Give 3 digits for values between 0.01 and 
0.001 and report values smaller than 0.001 as p < 0.001.  Describing non-significant p-values 
as NS is not acceptable and a numerical value should be given.  When using tables consider 
including counts and percentages.  In general, including the chi-square statistic, t statistic, F 
statistic and degrees of freedom is not useful.  Regression output should be limited to the 
most important findings.  Estimates of variance explained (R2, correlation coefficients, and 
standardized regression coefficients or effect size) should not be presented as the main result 
of the analysis. 
Math formulae 
Present simple formulae in the line of normal text where possible and use the solidus (/) 
instead of a horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to 
be presented in italics. Powers of e are often more conveniently denoted by exp. Number 
consecutively any equations that have to be displayed separately from the text (if referred to 
explicitly in the text). Bear in mind that complex formula, such as log likelihood expressions 
or symbolic expressions for regression models are often beyond the grasp of the average 
reader.  Consider making this available as an online only appendix. 
Appendices 
If there is more than one appendix, it should be identified starting with Appendix B, C, etc. 
Do not use Appendix A.  Formulae and equations in appendices should be given separate 
numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. 
Similarly for tables and figures: Table A.1; Fig. A.1, etc. All appendices should be considered 
online material only. 




Footnotes are discouraged and when used should be used sparingly. Number them 
consecutively throughout the article, using superscript Arabic numbers. Many word 
processors build footnotes into the text, and this feature may be used. Should this not be the 
case, indicate the position of footnotes in the text and present the footnotes themselves 
separately at the end of the article. Do not include footnotes in the Reference list.  
Tables 
Number tables consecutively in accordance with their appearance in the text. Place footnotes 
to tables below the table body and indicate them with superscript lowercase letters. Avoid 
vertical rules. Be sparing in the use of tables and ensure that the data presented in tables do 
not duplicate results described elsewhere in the article. Tables should be placed within the 
text where it is referenced. The preferred format for tables is as follow.  Include tables in the 
main text of the manuscript. Each table should be labelled at the top with footnotes at the 
bottom. 
Table 1  Title of table 
Align heading left Align heading middle Align heading middle 
Align content left Align content middle Align content middle 
Align content lefta Align content middleb Align content middle 
Align content left Align content middle Align content middle 
a Footnote 1, b Footnote 2 
Artwork/ figures 
Electronic artwork/ figures 
 Make sure you use uniform lettering and sizing of your original artwork.  
 Save text in illustrations as "graphics" or enclose the font.  
 Only use the following fonts in your illustrations: Arial, Courier, Times, Symbol.  
 Number the illustrations according to their sequence in the text.  
 Use a logical naming convention for your artwork/ figure files (i.e. Figure 1, Figure 2).  
 Produce images near to the desired size of the printed version.  
 Submit each artwork/ figure separate from the manuscript, except if your electronic 
artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then 
please include at the end of your manuscript after the references.  
A detailed guide on electronic artwork is available on our website:  
http://www.elsevier.com/artworkinstructions  
You are urged to visit this site; some excerpts from the detailed information are given 
here.  
Formats  
Regardless of the application used, when your electronic artwork is finalized, please "save 
as" or convert the images to one of the following formats (note the resolution requirements 
for line drawings, halftones, and line/halftone combinations given below):  
EPS: Vector drawings. Embed the font or save the text as "graphics".  
TIFF: colour or grayscale photographs (halftones): always use a minimum of 300 dpi.  
TIFF: Bitmapped line drawings: use a minimum of 1000 dpi.  
TIFF: Combinations bitmapped line/half-tone (colour or grayscale): a minimum of 500 dpi is 
required.  
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Note that if your electronic artwork/ figure is created in a Microsoft Office application (Word, 
PowerPoint, and Excel) then it should be supplied "as is". Artworks/ figures created in a 
Microsoft Office application does not need to be uploaded as a file separate from the 
manuscript, but should be included at the end of the manuscript after the references. 
Please do not:  
 Supply files that are optimized for screen use (like GIF, BMP, PICT, and WPG); the 
resolution is too low;  
 Supply files that are too low in resolution;  
 Submit graphics that are disproportionately large for the content.  
Colour artwork 
Please make sure that artwork files are in an acceptable format (TIFF, EPS or MS Office 
files) and with the correct resolution. If together with your accepted article, you submit usable 
colour figures then Elsevier will ensure, at no additional charge that these figures will appear 
in colour on the Web (e.g., Science Direct and other sites) in addition to colour reproduction 
in print. For further information on the preparation of electronic artwork, please see 
http://www.elsevier.com/artworkinstructions.  
Artwork/ Figure captions 
Ensure that each illustration has a caption. Supply captions separately, listed at the end of 
your manuscript after the references, and not included in the separately uploaded artworks/ 
figures. A caption should comprise a brief title (not on the figure itself) and a description of 
the illustration. Keep text in the illustrations themselves to a minimum but explain all 
symbols and abbreviations used. 
References 
Citation in text 
Please ensure that every reference cited in the text is also present in the reference list (and 
vice versa). Any references cited in the abstract must be given in full. Unpublished results 
and personal communications are not recommended in the reference list, but may be 
mentioned in the text. If these references are included in the reference list they should follow 
the standard reference style of the journal and should include a substitution of the publication 
date with either "Unpublished results" or "Personal communication" Citation of a reference 
as "in press" implies that the item has been accepted for publication.  
Web references 
As a minimum, the full URL should be given and the date when the reference was last 
accessed. Any further information, if known (DOI, author names, dates, reference to a source 
publication, etc.), should also be given. Web references can be listed separately (e.g., after the 
reference list) under a different heading if desired, or can be included in the reference list.  
References in a special issue 
Please ensure that the words 'this issue' are added to any references in the list (and any 
citations in the text) to other articles in the same Special Issue.  
Reference style 
Text: Indicate references by superscript numbers in the text. The actual authors can be 
referred to, but the reference number(s) must always be given.  
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List: Number the references in the list in the order in which they appear in the text.  
Examples:  
Reference to a journal publication:  
1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci 
Commun 2000;163:51–9.  
Reference to a book:  
2. Strunk Jr W, White EB. The elements of style. 3rd ed. New York: Macmillan; 1979.  
Reference to a chapter in an edited book:  
3. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, 
Smith RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 1999, p. 
281–304.  
 
Note shortened form for last page number. e.g., 51–9, and that for more than 6 authors the 
first 6 should be listed followed by "et al." For further details you are referred to "Uniform 
Requirements for Manuscripts submitted to Biomedical Journals" (J Am Med Assoc 
1997;277:927–934) (see also http://www.nlm.nih.gov/bsd/uniform_requirements.html).  
Journal abbreviations source 
Journal names should be abbreviated according to  
Index Medicus journal abbreviations: http://www.nlm.nih.gov/tsd/serials/lji.html;  
List of title word abbreviations: http://www.issn.org/2-22661-LTWA-online.php;  
CAS (Chemical Abstracts Service): http://www.cas.org/sent.html.  
Video data 
Elsevier accepts video material and animation sequences to support and enhance your 
scientific research. Authors who have video or animation files that they wish to submit with 
their article are strongly encouraged to include these within the body of the article. This can 
be done in the same way as a figure or table by referring to the video or animation content 
and noting in the body text where it should be placed. All submitted files should be properly 
labelled so that they directly relate to the video file's content. In order to ensure that your 
video or animation material is directly usable, please provide the files in one of our 
recommended file formats with a preferred maximum size of 50 MB. Video and animation 
files supplied will be published online in the electronic version of your article in Elsevier 
Web products, including Science Direct: http://www.sciencedirect.com. Please supply 'stills' 
with your files: you can choose any frame from the video or animation or make a separate 
image. These will be used instead of standard icons and will personalize the link to your 
video data. For more detailed instructions please visit our video instruction pages at 
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be 
embedded in the print version of the journal, please provide text for both the electronic and 
the print version for the portions of the article that refer to this content.  
Supplementary data 
Elsevier accepts electronic supplementary material to support and enhance your scientific 
research. Supplementary files offer the author additional possibilities to publish supporting 
applications, high-resolution images, background datasets, sound clips and more. 
Supplementary files supplied will be published online alongside the electronic version of 
your article in Elsevier Web products, including Science Direct:  
http://www.sciencedirect.com  
In order to ensure that your submitted material is directly usable, please provide the data in 
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one of our recommended file formats. Authors should submit the material in electronic format 
together with the article and supply a concise and descriptive caption for each file. 
 
For more detailed instructions please visit our artwork instruction pages at 
http://www.elsevier.com/artworkinstructions.  
 
For any further information please visit our customer support site at 
http://support.elsevier.com.  
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